Modulation of cell cycle components by epigenetic and genetic events.
Cell cycle progression is monitored by surveillance mechanisms, or cell cycle checkpoints, that ensure that initiation of a later event is coupled with the completion of an early cell cycle event. Deregulated proliferation is a characteristic feature of tumor cells. Moreover, defects in many of the molecules that regulate the cell cycle have been implicated in cancer formation and progression. Key among these are p53, the retinoblastoma protein (pRb) and its related proteins, p107 and pRb2/p130, and cdk inhibitors (p15, p16, p18, p19, p21, p27), all of which act to keep the cell cycle from progressing until all repairs to damaged DNA have been completed. The pRb (pRb/p16(INK4a)/cyclin D1) and p53 (p14(ARF)/mdm2/p53) pathways are the two main cell-cycle control pathways frequently targeted in tumorigenesis, and the alterations occurring in each pathway depend on the tumor type. Virtually all human tumors deregulate either the pRb or p53 pathway, and oftentimes both pathways simultaneously. This review focuses on the genetic and epigenetic alterations affecting the components of mechanisms regulating the progression of the cell cycle and leading to cancer formation and progression.